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- The prospective Lepton Colliders and Detectors
- Detector requirements and challenges
-/ dINNByld wg5 X bSEG &adsSL

- ldeas for the future

With thanks for input from JiBray Ron Lipton, and several unknowing donors
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Detector Detailed Baseline Designs a
Accelerator TDR> Completion in 2012
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http://ilcild.org/ild-detector-systems
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‘Dual Readout -
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_— Tracker+Vertex
~ based on an evolution
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Muon Collider

C4TeV

A. White CPM 2012

H
<l‘l|“ n "wan %
v N

4")

Muon Accelerator Proposal:
studying design/feasibility



LEP3 high Luminositg*es

Collider in the LHC tunnel

Accelerator ring

Collider ring‘_

A new proposal to use LEP3
with the CMS (+ATLAS?)

detector as a Higgs factory ecaL Muons
Detector(s)c CMS? ATLASIIZ L |
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¢ Vertexing heavy quark flavor identification, charge measurement

- Tracking: momentum resolution, track separation, efficiency
d(1/p;) ~ 25 x 10°/GeV
- Calorimetry jet energy measurement, jgét mass resolution
Jet energy resolution 3% or better
- Overall: full angular coverage, minimize dead regions, dead
YFOSNAFE AT FEAIYYSYUZ OF € A0NT

- General: robustness against backgrounds, survivability
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- A large body of R&D exidtr ILCdetectors, developed over

more than a decade and solutions exist that can deliver required
physics performance to be presented in Detailed Baseline
Designs.

- Much of this R&D is applicable to the.|@etectors, but higher
0 O1TaANRdzyRaAaX Y2NB RSYlI YyRAYy3I i

- For theMuon Colliderthe backgrounds are severe and additional
R&D is needed to address occupancies, energy deposition, and
radiation hardness.

- ForLEP3nitial studies have used the present CMS detector
special case and for Higgs factory only.
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— - Layer 1: 32 mm

CLIC bunch separation 0.5ns !

“E 0.04 LIC . I ) TP Layer 2: 46 mm

CLIC beams are 25 nm in both x anckygs #‘?ﬂ‘?ﬁﬁﬂiéiﬁﬁi o
-> higher level obeamstrahlungdvs.  **" " occupancies ’
I I—C) ' ¥ push vtx i
02t | detector tor = lz
0015 | 3.2cm !

20x20 pm pixel size
0.2% X, material par layer <= very thin |
* Very thin materials/sensors
* Low-power design, power pulsing, air cooling
Time stamping 10 ns
Triggerless readout for 156 ns bunch train
Radiation level <10 n,cm-2year? <= 10* lower than LHC

q

Vertex + forward tracking
CLIC_ILD

Sl . Beryllium beam pipe
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Themuoncollider detector
environment is challenging:

3 x 1@ pairs/bunchxing

Beam halo issues

Muon beam decays: 1.3 x ¥¥m/s
for two beams of 0.79eV

-> high radiation dose survivability?

-> high vertex detector occupancy R i
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Examples

Chronopix
10 x 10mm?

3-D

Chronopix PLUME

3-D

Fully equipped ladder with 50 pum sensors
by 2012~0.3% X

occupancy  0.13 hits/um2/s 0.4 hits/um2/s
Frame time 25-100 us 10 us
Duty cycle  1/200 1
Excellent spatial Lowest possible material

resolution (3- 5 um)  budget (0.15 % X /layer)
AND material budget Moderate pixel size
(0.12 % X,/layer) (50 x 75 um?)
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